- 


CATALOGUE OF A 


[ 


BULAZA AND CLUSTERS OF STARS; WITH 
. 13 . - | * > 
: : 4 * 7 4 1 1 ; | 
* 411 * e "a, F WS | | 
K * c 
5 : | : RO 
* A. 4 1 
* ©* 5 »# * dh — * ; 2 * 
* O | 
12 = - as. | | 
| f 5 2 4 ** # 7 13 5 1 11 G Lad 5 +: b LA 4 * 
. 5 : & 4. 252 i } 2 3 3 f 4 75 1 2 & - * 1 - H * 
E * 1 MC {S - 4 5 , ; 
* - 2 : : 8 - 
| | 5 . | | : ; 1 N & 4 & tall 8 
* * * 4 - 1 4 4 4 Y 3 | ; ; * ; 
% $44 * * . # . * fi; 3 1 99 1 e 4 : 
7 - 8 4 — „ * „ * 7 _ 4 þ 
. "= Y fi 7 5 1 - D n | ; , 
0 a vp a 4 L 1 L 3 * 1 4 : « . * . O00 * ; 1 1 4 16 z — 4 * bo 
| : c H N 
* 0 . ; 
>: a 's # * py 2 , 2 * x b L „„ , J 2 5 : 1 * 
| ; N : — Fl 1 A * Sf $6.2 } 1 4 8 FR 5 4 * 3 
" 15 
; "=, 5... 
Pg * 
* 1 # * 
5 . 
* 7 , 
— 1 4 
- o the 


£ . oe 8 


t 


— 
+ 4 — . 9 * 4 F Z 
\ * * 5 . a : 
4 S — 567 hs for i uy 3 _ 3-8, — - * % — PR 
44 , * * 1 : 
” 3 
5 * 
— e 
« - ; 
os 
. 
* 
5 . 
© 
« 
4 
% * | 
» * - „ 4 hy # 
9 © * 7 . 
4 ; * * om * 
: * ö 
tf 3 * * - 
x U 1 
1 : ; i : | 
„ 
. 
- 


. o 


VSAND 


* 
4 
* * 
- 4 7 
3 
: 4 


- 
— 
1 
—_ 
. 
- > 
7 
— 


ebe 


—— — — 


1 

; 

: 
3 
F 


—— — 


CAT ANNA U RE, © 


Read at the ROYAL SOCIETY, Jens 18 TOS 


5 * oc af a review "of the 8 5 0 my 
twenty feet reflector, I am now furniſhed with a fecond 
thouknd ot neu Nebulus. - 
| Theſe curious objects, not only on account or their hs, 
but alſo in conſideration of their great conſequence, as being 
no leſs than whole ſidereal ſyſtems, we may hope, will i in future 
engage the atterition of Aſtronomers. With a view to induce 
them to undertake the neceflary obſervations, I offer them the 
following catalogue, which, like my former one, of which it 
is a continuation, contains a ſhort deſcription of each hebula or 
cluſter of ſtars, as well as its ſituation with reſpe& to ſome 
| known object. 5 
I)he form of this work, it will be cen, f is exactly that of 
the former part, the claſſes and numbers being continued, and 
the ſame letters uſed to expreſs, in the ſhorteſt way, as many _ 
eſſential features of the objects as could poſſibly be crowded into 
ſo ſmall a compaſs as that to which I e it expedient to 
limit myſelf. | 
The method I have taken of analyzing the as, if I may 
m_ myſelf, is Prey the ouly one by which we can 


arrive 


Dr. HxnschRL's Catalogat, Gehl ct; 3 
arrive at a knowledge of their couſtruction. In the proſecution 


of ſo extenſive an undertaking, it may well be ſuppoſed that 


many things muſt have been ſuggeſted, by the great variety in 
the order, the ſize, and the compreſſion of the ſtars, as they 


preſented themſelves to my ee n it r not MT oi | 


to communicate. 

To begin our inveſtigation; ot: to Din ined let us 
es from the objects immediately around us to the moſt 
remote that our teleſcopes, of the greateſt ' power 10 penetrate 
into ſpace, can reach. We ſhall en but e on Hm hgs- 
that have already been remarked. - 

From the earth, conſidered as a page, als the moon as its 
duellite, we paſs through the region of the reſt of the pla- 
nets, and their ſatellites. The ſimilarity between all theſe 


bodies is ſufficiently” ſtriking to allow us to comprehend them 


under one general definition, of bodies not luminous in them 
| 1elves, \ revolving round the ſun. The great diminution of 
light, when reflected from ſuch bodies, eſpecially when they 
are alſo at a great diſtance from the light which illuminates 
them, precludes all poſſibility of following them a great way 
into ſpace. But if we did not know that light diminiſhes 
as the ſquares of the diſtances encreaſe, and that moreover in 
every reflection a very conſiderable part is intirely loſt, the 
motion of comets, whereby the ſpace through which they run is 
meaſured out to us; while on their return from the ſun we ſee 


cem gradually diſappear as they advance towards their aphe- 


lia, would be fufficient to con vince us that bodies {bining only 
with borrowed light can never be ſeen at any very great 
diſtauce. This confideration brings us back to the ſun, as a 
refulgent fountain of light, whilſt lit eſtabliſhes! at the ſame 
dene K a -Joubr: chat every ar: muſt likewiſe, be a ſun, 

B ſhins 


— 


1 


"> th Dr. Haaschzr's ae of a roms Thouſand 


 Ahioing by its own native brightneſs. Here then we come 
to the more capital parts of the great conſtructio n 
{} Theſe ſuns, every one of which is probably of as ah 

.conſequence to a ſyſtem of planets, ſatellites, and comets, as 
our own ſun, are now to be conſidered, in their turn, as the 
minute parts of à proportionally greater whole. I need not 
repeat that by my analyſis it appears, that the heavens conſiſt 


of regions where ſuns are gathered into ſeparate ſyſtems, and 


that the catalogues I have given comprehend a liſt of ſueh 
ſyſtems; but may we not hope that our knowledge will not 


ſtop ſhort at the bare enumeration of phenomena capable of 


giving us ſo much inſtruction? Why ſhould we be leſs inquiſi- 
tive than the natural philoſopher, who ſometimes, even from 
an inconſiderable number of ſpecimens of a plant, or an 
animal, is enabled to preſent us with the hiſtory of its riſe, 
progreſs, and decay? Let us then compare together, and 
elaſs ſome of theſe numerous ſidereal groups, that we may 
trace the operations of natural | cauſes as far as we can perceive 
their agency. The moſt. ſimple. form, in which we can view 
a ſidereal ſyſtem, is that of being globular. This alſo, very 
favourably to our deſign, is that which has preſented itſelf 
moſt frequently, and ms OS; 7 inks ere thy om ; 
collection. | e Y f | een 
But, firſt of all, it will oy mis to W what is our 
ie of a cluſter of ſtars, and by what means we have obtained 
For an inſtance, I ſhall take the phænomenon which pre- 
8 itſelf in many cluſters: It is that of a number of lueid 
ſpots, of equal luſtre, ſcattered over a circular ſpace, in ſuch 


a manner as to appear gradually more compreſſed towards the 


middle; and which compreſſion, in the cluſters to which I 


* 


„„ to 


- 


af new Neale at Clufters of Slo. 5 


to end in a luminous center, of a reſolvable blaze of light. To 


ſolve this appearance, it may be conjectured, that ſtars of any 
given, very unequal magnitudes, may eaſily be ſo arranged, in 
ſcattered, much extended, irregular rows, as to produee the 
above deſcribed picture; or, that ſtars, ſcattered about almoſt 
promiſcuouſly within the fruſtum of a given cone, may be 


aſſigned of ſuch properly diverſified-magnitudes as alſo to form 


the ſame picture. But who, that is acquainted with the doo- 
trine of chances, can ſeriouſly maintain ſuch improbable con- 
jectures? To conſider this only in a very coarſe way, let us 


ſuppoſe a cluſter to conſiſt of 5000 ſtars, and that each of 
them may be put into one of 5000 given places, and have one 
of ooo aſſigued maguitudes. Then, without extending our 


calculation any further, we have five and twenty millions of 


chances, out of which only one will anſwer the above impro- 
bable conjecture, while all the reſt are againſt it. When! we 
now remark that this relates only to the given places within 


the fruſtum of a ſuppoſed cone, whereas theſe ſtars might 


have been ſcattered all over the viſible ſpace of the heavens; 


that they might have been ſcattered, even within the ſuppoſed 
cone, in A million -of 5 places different from the aſſumed ones, 


the chance of this apparent cluſter's not being a real one, will 


be rendered ſo tightly eren that it _ to OE 
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M. ee with FOG the Gan brighteſt ars 
of the Pleiades only, that the odds are near 500000+to: 1 that 


no fix ſtars,” out of the number of thofe which are equal i in 
| ſplendour: to the fainteſt of them, ſcattered at random in the 


Whole heavens, would ien ſo ſmall a Gitancs: from each 


wi 


other as the Pleiades are“. W (10164-3134 1% 29961 +17 HOW 
+W Phil, 1 vol. 1vn, p. 246. Lott lg 
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Taking it then for granted that the ſtars which appear to be 
gathered together in a group are in reality thus accumulated, 
I proceed to prove alſo that _—_ are ene of an . _— 
nitude,., at 
The cluſter inſelf,. on account af; the ſmall a it bee 
to the eye, we muſt ſuppoſe to be very far removed from us. 
For, were the ſtars which compoſe it at the ſame diſtance from 
one another as Sirius is from the ſun ; and ſuppoſing the-clufter 
to be ſeen under an angle of 10 minutes, and to contain 50 
ſtars in one of its diameters, we ſhould have the mean diſtance 
of ſuch ſtars twelve ſeconds; and therefore the diſtance of 
the. cluſter from us about ſeventeen thouſand times greater than 
the diſtance of Sirius. Now, ſince the apparent magnitude of 
| theſe ſtars is equal, and their diſtance from us is alfo equal, - 
becauſe we may ſafely; neglect the diameter of the cluſter, 
which, if the center be ſeventeen thouſand times the diſtance 
of Sirius from us, will give us ſeventeen thouſand and twenty - 
five for the fartheſt, and ſeventeen thouſand wanting twenty-five 
for the neareſt ſtar of the cluſter; —at follows that we muſt 
either; give up the idea of a cluſter, and recur to the above 
_ refuted: ſuppoſition, . or admit the equality of the ſtars that 
compoſe theſe cluſters. It is to be remarked that we do not 
mean intirely to exclude all variety of fize; for the very great 
diſtance, and the conſequent ſmallneſs of the component 
cluſtering ſtars, will not permit us to be extremely preciſe in 
he eſtimation of their magnitudes; though we have certainly 
ſeen enough of them to know: that they are contained within 
pretty nagrow. limits; and do not, perhaps, exceed each other 
in magnitude more than in ſome ſuch proportion as one full - 
grown plant of a certain ſpecies _ Re EO 5 
„ e uons, tr Irs: tne ee | | 
; — 
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ſtars, we may with ſtill greater ſafety ſpeak of their relative 


fituatipns, ard affirm that in the fame diſtances from the cbirter 
an equal ſcattering takes place. If this were not the caſe, the 
appearance of à cluſter could not be uniformly encreaſing iu 
drightneſs towards the middle, but would appear nebulous is 
thoſe partꝭ which were more crowded with ſtars; but, as far 


as we ear diſtinguiſh, in the eluſters of which wie ſpedl, every 


eoncentrie circle maintains an equal degree of compreſſion, as 
| Jong as the ſtars are viſible; and when they become too crowded 


diſtances from the center, which: is the moſt luminous part. 


The next ſtep in my argument will be to ſhew that thefe 
eluſters are of a globular; form. This again we reſt on the 


found doctrine of chances! Here, by way otra to our 


argument, we may be allowed to take in all round nebulæ, 
though the reaſons we have for beheving that they confiſt of ſtars 
have not as yet been entered into. For, what I have to ſay 
eoncerning their ſpherical figure will equally hold good whether 
they be groups of ſtars. or not. In my catalogues we have, I 
ſuppoſe, not leſs than one thouſarid of theſe: round objects. 
Now, whatever may be the ſhape of a group of ſtars, or of a 
Nebula, which we would introduce inſtead of the ſphericab 


one, ſuch as a cone, an ollipſis, a ſpheroid, a cirele or a cylin- 


der, it will be evident that out of a thouſand ſituations, which 
the axes of ſuch forms may have, there is but one. that can 
anſwer the phænomenon for which we want to account; and 
that is, when thoſe axes are exactly in a line drawn from the 
object to the place of the obſerver. Here again we have a 
5 1 of chanoes of which all: but one W any other 
Liv | hypo- 


ode 4 IR" 
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e chan that which nen and which, for chis 
reaſon, ought to be admitted. UE dior Natel av a 
+ The laſt thing to be — the above related appear- 
ances is, that theſe cluſters of ſtars are more condenſed towards 
the center than at the ſurface. If there ſhould be a group of 
ars in a ſphetical form, conſiſting of ſuch as were equally 
| ſcattered over all the aſſigned ſpace, it would not appear to be 
very gradually more compreſſed and brighter in the middle: 
much leſs would it ſeem to have a bright nucleus in the center. 
A ſpherical cluſter of an equal compreſſion within, —for that 
ſuch there are will be ſeen hereafter. may be diſtinguiſhed by 
the degrees of brightneſs which take place in going from the 
center to the circumference. Thus, when à is the brightneſs 
in the center, it will be V= at any ether diſtance æ from 
the center. Or, putting 22 Y and r ay decimal fraction: 
then, in a table of natural ſines, where * is: the ſine, the 
brightneſs at will he expteſſed by the ecoſine-. New, as a 
gradual encreaſe of brightneſs does not agree with the degrees 
calculated from a ſuppoſition of an equal ſcattering, and as the 
eluſter has been proved to be ſpherical, it muſt ' needy be ad- 
mitted that there is indeed a greater accumulation towards the 
center. Aud thus, from the above · mentioned appearitices, we 
come to know that there are globular eluſters of ſtars nearly | 
equal in ſize, which are ſcattered evenly at equal ' diſtauces 
froin the middle, * e HG rn ee 
| 00-5526 Hh 14 {4 ele Ac e e ae 5 

We may now venture to falle“ d duperawelbre Fam the 
Ane that have been drawn from the appearance of 
cluſters of ſtars and nebulæ of the form I have been examining; 
Which is that of which I _ RA % T beoreti-: 
BY FR 1 LT as a | « cal 


£ 


f new Nebulæ and Cluters of Start. 9 
rc cal via Formatian of Nebula. Form I.“ It is to be re- 
masked that when I wrote the paragraph e de I delineated 
nature as ell as I do now 3; but, as I there gave ouly a general 
Mketch,: without referring; to particular caſes, what I then. de- 
Iivered . may have been looked upon as little better than hypo- 
thetical reaſoning; whereas in the preſent inſtance this objec- 

tion is intirely removed, ſinee actual and particular facts are 
brought to vouch for the truth of every inference. 
„Having then eſtabliſhed that the cluſters of ſtars of the it 
Form, and round nebulæ, are of a ſpherical: figure, I think 
myſelf plainly authorized to conclude that they are thus formed 
by the action of central: powers. To manifeſt the validity of 
chis inference, the figure of the earth may be given as an 
inſtance; whoſe rotundity, ſetting aſide ſmall: deviations, the 
cauſes of which are well known, is without heſitation allowed 
to be a phænomenon deciſiyely eſtabliſniug a centripetal force. 
Nor do we ſtand in need of the revolving} ſatellites of Jupiter, 
Saturn, and the Georgium Sidus, to aſſüre us that the ſame 
powers are likewiſe lodged in the maſſes of , theſe planetz. 
Their globular figure alone muſt be admitted as a ſufficient 
argument to render this point uncont 
apply this inference with equal propriety to the body of. the 
ſun, as well as to that of Mercury, Venus, Mars, and the 
Moon; as owing their ſpherical ſhape to the ſame cauſe. And 
how can we avoid inferring, that the conſtruction of the clan 
of. ſtars, and nebulæ likewiſe, of. which we have been ſpeak; 
Is: is as evidently owing, to central powers? "ed 17 
Beſides, the ſtep that I here make in my 3 is in fact 
a very eaſy one, and ſuch. as ought freely to be granted. Have 
1 not ne 8 theſe, cluſters cannot haue come to 


n T 1s 406 1 193 Phil. een 


Ather 


ver tible. . We. alſo 2 a 


10 Dr. Hznscanr's Catalogue of u ſecond Thouſand . 
their preſent formation by any random ſeattering of ſtars? 
The doctrine of chance, by 1 the very great odde 
againſt ſuch hypotheſes, may be ſaid to demonſtrate that the 
ſtars are thus aſſembled by ſome power or other! Then, what 
do T attempt more than merely to lead the mind to the condi - 
tions under which this power is ſeen to act? 
In a caſe of ſuch conſequence I may bs permitted to be d 
little more diffuſe, and draw additional arguments fem cht 
internal conſtruction of ſpherical cluſters aud nebulæ. If we 
find that there is not only a general form, which, as has been 
proved, is a ſufficient manifeſtation of a benbripetal force, 
What ſhall we ſay when the aceumulated condenſinion, which 
every where follows a direction towards a center, *ivievetiiyifble 
to the very eye? Were we not already acquainted with attrac- 
tion, this gradual condenſation would point out à central 
Power, by the remarkabie diſpoſitien of ehe, ftars tendiugz 
towards a center. In eonſequenee of this viſibleacomnulation, 
whether i it may be owing to attraCtion' om, or whether: other 
powers may affiſt in the formation, we ought not heſitate to 
aſcribe the effect to ſuch as are central; no phænomena being 
more deciſive in tliat Taten that thoſe-ofowhich Lam 
treating. HOC 12 07 RI91G9T up diu 5: 2570 11 all $1496 
I am fully aware of the conſec uentes T mall "draw upon 
muyſelf in but mentioning other powers that might contribute 
to the formation f cluſters © IAbphere hint of this kind, it will 
be expected, ought not to be given wirhodt ſufficient founda- 
tion; but let it ſuffice at pfeſent to remark chat my argumente 
cannot be affected by my terms: whether Tam right to uſe the 
5 Plural number, — central powers, —or whether I onght only to 
lay, the known central force of gravity, my corchifions will 
be equally valid. I will '/ however add,.ithat the idea of other 
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central powers being concerned in the conſtruction of the ſide- 
real heavens, is not one that has only lately occurred to me. 
Long ago I have entertained a certain theory of diverſified cen- 
tral powers of attractious and repulſions; an expoſition of 
which I have even delivered in the years 1780, and 1781, to 
the Philoſophical Society, then exiſting at Bath, in ſeveral 
mathematical papers upon that ſubject. I ſhall, however, ſet 
aſide an explanation of this theory, which would not only 
exceed the intended limits of this paper, but is moreover not 
required for what remains at preſent to be added, and therefore 
may be given ſome other time, when I can enter more fully 
into the ſubject of the interior conſtruction of ſidereal ſyſtems. 
Jo return, then, to the caſe immediately under our preſent 
conſideration, it will be ſufficient that -I have abundantly 
proved that the formation of round cluſters of ſtars and nebulæ 
is either owing to central powers, or at leaſt to one ſuch foree | 
as refers to a center. | 
+ 1 ſhall now extend the weight of. my 1 by taking 
in likewiſe every cluſter of ſtars or nebula that ſhews a gradual 
condenſation, or encreaſing brightneſs, towards a center or 
certain point; whether the outward ſhape of ſuch cluſters or 
nebulz be round, extended, or of any other given form. 
| What has been faid with regard to the doctrine of chance, will 


of courſe apply to every cluſter, and more eſpecially to the 


extended and irregular ſhaped ones, on account of their greater 
ſize: It is among theſe that we find the largeſt aſſemblages of 
ſtars, and moſt diffuſive nebuloſities; and therefore the odds 
againſt ſuch afſemblages happening without ſome particular 


power to gather them, encreaſe exceedingly with the number 


of the ſtars that are taken together. But if the gradual accu- 


1 mulation either of ſtars or .cncrealing brightneſs. has before 
: b 1 been 


* Dr. Henscmr's Catalogue of a + ſecond Thouſand = 
been admitted as a direction to the ſeat of power, the ſame 


effect will equally point out the ſame cauſe in the caſes now 
under conſideration. There are beſides ſome additional circum- 
ſauces in the appearance of extended cluſters and nebulz, 
that very much favour the idea of a power lodged in the 
brighteſt part. Although the form of them be not globular, 
it is plainly to be ſeen that there is a tendence towards ſphericity, 


by the ſwell of the dimenſions the nearer we draw towards. 


the moſt luminous place, denoting ' as, it were a courſe, or tide 
of ſtars, ſetting towards a center. And—if allegoral expreſſi- 


ons may be allowed it ſhould ſeem as if the ſtars thus flocking 


towards the ſeat of power were ſtemmed by the crowd:of thoſe 
| already aſſembled, and that while ſome of them are ſucceſsful 


m forcing their predeceſſors ſideways out of their places, others. 


are themſelves obliged to take up with lateral ſituations, while 


all of them ſeem equally to ſtrive for a Fug in Fe: aan 


en and generating ſpherical figure. : 


Since then almoſt all the nebulæ and Ade at les 1 THR 
ſeen, the number of which is not leſs. than three and twenty hun- 


| fred, are more condenſed and brighter in the middle; and ſince, 


from every form, it is now equally apparent that the central 
accumulation or brightneſs muſt be the reſult of centrab powers, 
we may venture to affirm that this theory is no longer an un- 
founded hypotheſis, but is _ eſtablihed on Wee which | 
cannot be overturned. 

Let us endeavour to make forme uſe of this 1 important v view: 
of the conſtructing cauſe, which can thus model fidereak 
fyſtems. Perhaps, by placing before us the very extenſive and 
varied collection of cluſters, and nebulz furniſhed by my cata-- 
logues, we may be able to trace the RO of its RIO. | 


1B. the great oats of the e nw 


— 


of new Nebule and Cluſters of Stars. 73 


It theſe cluſters and nebulz were all of the ſame ſhape, and 
had the ſame gradual condenſation, we ſhould make but little 
progreſs, in this inquiry; but, as we find ſo great a variety in 
their appearances, we ſhall be much ſooner at a loſs how to 
account for ſuch various phænomena, than be in want of ma- 
terials upon which to exerciſe our inquiſitive endeavours. 
Some of theſe round cluſters conſiſt of ſtars of a certain 
magnitude, and given degree of compreſſion, while the whole 
cluſter itſelf takes up a ſpace of perhaps 10 minutes; others 
appear to be made up of ſtars that are much ſmaller, and 
much more compreſſed, when at the ſame time the cluſter 
itſelf ſubtends a much ſmaller angle, ſuch as 5 minutes. This 
diminution of the apparent ſize, and compreſſion of ſtars, as 
well as diameter of the cluſter to 4, 3, 2 minutes, may very 
conſiſtently be aſcribed to the different diſtances of theſe clu- 
ſters from the place in which we obſerve them; in all which 
caſes we may admit a general equality of the ſizes, and com- 
preſſion of the ſtars that compoſe them, to take place. It is 
alſo highly probable that a continuation of ſuch decreaſing 
magnitudes, and encreaſing compreſſion, will juſtly account 
for the appearance of round, eaſily reſolvable, nebulz ; where 
there is almoſt a certainty of their being cluſters of ſtars. 
And no Aſtronomer can heſitate to go ſtill farther, and extend 
his ſurmiſes by imperceptible ſteps to other nebulæ, that ſtill 
preſerve the ſame characteriſtics, with the only I ood 
vaniſhing brightneſs, aud reduction of ſana e. | 
Other cluſters there are that, when they come to FRE c 
pared with ſome of the former, ſeem to contain ſtars of an 
equal magnitude, while their compreſſion appears to be conſis 
derably different. Here the ſuppoſition of their being at dif- 


0 en diſtances will either not explain the apparently greater 


5 2 | com- 
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'comprefiion, or, if admitted to do this, will convey to us 2 
very inſtruQtive eonſequence: which is, that the ſtars which 
are thus ſuppoſed: not to be more compreſfed: than thoſe in 
the former cluſter, but only to appear ſo on account of their 
greater diſtance, muſt needs be proportionally larger, = 
they do not appear of leſs magnitude than the former. 

therefore, one or other of theſe hypotheſes muſt be true, it is 
not all improbable but that, in ſome inſtances, the ſtars may be 
more compreſſed; and in others, of al greater magnitude. 
This variety of ſize, in different ſpherical cluſters, I am how- 
ever inclined to believe, may not go farther than the difference 
in ſize, found among the individuals belonging to the ſame 
ſpecies of plants, or animals, in their. different ſtates of age; 
or vegetation, after they are come to a certain degree of growth. 
A farther inquiry into the circumſtance of the extent, both of 
eondenſation and variety of ſize, that may take place with the 
ſtars. of different cluſters, we ſhall ours till nos Hire 
vated been previouſly diſcuſſed; 

Let us then continue to turn our view to thi 5 which 
is moulding the different aſſortments of ſtars into ſpherical 
cluſters. © Any force, that acts uninterruptedly, muſt produce 


effects proportional to the time of its action. Now, as it has 


been ſhewn that the ſpherical figure of a cluſter of ſtars is 
owing to central powers, it follows that thoſe cluſters which; 
coteris paribus, are the: moſt compleat-in this figure, muſt have 
been the longeſt expoſed to the action. of theſe cauſes. This 
will admit of various points. of views. Suppoſe: for -inſtance- 
that 000 ſtars had been once in a certain ſcattered fitua» 
tion, and that other 5000 equal ſtars had been in the ſamo 
fituation, then that of the two cluſters which had bren longeſt 
| n to. the. Wen of the OY power, 06 ſuppoſe, 

Would. 


ef new Nebule in of Stars: AF 15 
would: bs oleh condenſed, and more advanced to the maturity 
of its figure. An obvious conſequence that may be drawn 
from this conſideration is, that we are enabled to judge of the 
relative age, maturity, or climax of a ſidereal ſyſtem, from the 
diſpoſition: of its component parts; and, making the degrees 
af brightneſs in nebulæ ſtand: for the different accumulation of 

ſtars in cluſters, the ſame concluſiens will extend equally; to 
them all. But we are not to conelude from what has been 
faid that every ſpherical cluſter: is of an equal ſtanding in re» 


gad to abſolute duration, ſince one that is compoſed of a 


thouſand ſtars only, muſt certainly arrive to the perfection of 
its form ſooner than another, which takes in a range of a 

million. Youth and age are comparative expreſſions; and an 
oak. of a certain age may be called very young, while a co- 


— - : 


teffiporaty ſhrub is already on the verge of its decay. The 


method of judging with ſome affurance of the condition of - 


any ſidereal ſyſtem may perhaps not improperly be drawn from 
the ſtandard laid down page 218; ſo that, for inſtance; a a 
cluſter or nebula which is very nay more compreſſed and 
e . e ancthes. which. ache n to the e ee — 
pointed out by a more equal compreſſion, ſuch as the nebulæ 
I have (called; Planetary ſeem to. preſent us with, may be 
looked upon as very aged, and drawing on towards à period of 
N change, or diſſolution. This has been before ſurmiſed, when, 
in 4 former paper, I conſidered the uncommon degree of com- 
preſſion that muſt prevail in a nebula to give it a planetary 


2 aſpeck; but the argument, vhich is now drawn from the 


powers that have collected the formerly ſcattered ſtars to the 
form we find they have 7 mut greatly corroborate that. 
ee | 
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This method of viewing the heavens ſeems to throw them 
into a new kind of light. They now are feen to reſemble a 
luxuriant/ garden, which contains the greateſt variety of pro- 
ductions, in different flouriſhing beds; and one advantage -we 
may at leaſt reap from it is, that we can, as it were, extend 
the range of our experience to an immenſe duration. For, to 
5 continue the ſimile I have borrowed from the vegetable king- 
1 . dom, is it not almoſt the ſame thing, whether we live ſuc- 
| ceſſively to witneſs the germination, - blooming, foliage, fecun- 
dity, fading, withering, and corruption of a plant, or 
whether a vaſt number of ſpecimens, ſelected from every ſtage 
through which the plant paſſes in 1 courſe of its ons = 
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F. S. iF. 5 55 
Fe. pS. 1. ; 1 . 


495 
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e 55 Orionis . 
—|110 Virginis 


9 a 2 


17 2 
116 (x) Crater 
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8 Sextantis 


— 
pu 
* 
* 


5 8 88880 


e e 


— 


Fu 
* 


— 
„ 
323 * 
— 
: 
* 


„„ wg „ „ «DD = ww 


ue 


— 


28388882 2 


ae eee eee eee eee 
8 0 IIIFLEI 
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— v8. 
„F. 8 

F. * bf p. 2pAſt equil trial 

F. ps. 

vF. vs. R. 

vF. E. 271. 85 5 

vk. 0 vg. er. Me mther conſir. 

vP, eL. ik. "nearly mer. 

PB. v8. 

E. E. 3 2 patch of * 

F. R.preeedes l. 128.5 f. and is E FA 
vF, S. R. mb. 240 ditto; - 

F. vs. ſtellar, rh yours 
B2SUMB 4 
F. $i K.. { * . 
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of new Nebuls and Cluſters of Stars. - 31 
„Stars.“ M. 8. e Jo Deſcription: | 
Jan. 24% Urſe f 1 ex. S. iFur. 1 
4 rita 3} 1 e. vs. pm. 
7136 Sextantis|f| C 20|2\cF. 8. R. 9 
268 (4 Leonie f III VF. mE. 
39 (A) Erida P - 5 1 vF. 8. E. 89. 
2 5 40 14cF . F. bb. 
lf 3 
Fe? 


2 


k. pS., . 

F. L. iR. w. EDS WY 
BE. ſp af: 4'l. 3' b.- 
F. mE. res, l. 4 b. 

F. vs. : | 
F. eS, ſome lirele doubt. 
„F. 8. iR. vgbM, : 
F. S. EK. nearly mer. 
1 1 

b. ſtellar. 

F. ſtellar. vIibM.. 

„F. IE. vlb. about M. 

F. 8. i Fr time a little inace. 
F. pL.zof- uneq. NN 


F. ps. iF. 

F. ſtellar. 5 

vs. iF. = 

F 8. cr. ; g 
| $39: - 


- 


32 
{95-1 1786 |. Stars. 


M. * 8. a 
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539 Mar. 27168 (6) Vicgin p 5 57 [ü 2101 vF. vs. 
Urſe 15 27 ful 2 FF. 8. E. ac cap ff. contains „ 2vF ſt, . 
Leo. min. f. 9 41 0 503 E. S. ik. , gbM. r. 174 dia. | 
— — — 75s fn 8 3 F. L. i. $48: b. Jp-a double, . 
$43] April, 1511 (s) Virgia|f[37 39 |{|1 31] f ek. pL. | : 
— —.— f; i2 [f 23 1 F. vs. hh 68857 
2 n= — ez 44 fi -9| L{cE. es. r. 5 
£126 17 la 407 (Ow: Bath yF. ff ig 
r | 1 n 5 betw. them. ſp af, but near trat 
3 o zi |{o 30 F. eS. with 240 IE. near vsſt. 
1 9 iI 13, ek. vs. ſtellar. confir. 240 
— 109 — 4p 5 32 la 3802 22 p and in « Jn with WE 
1 ee eee wo. e F. vs. The lace... 225 
} May" 7 of omg 23 9 744 *1t, . 
3]50(+) Serpen 12-7 41 0 1 175 IF, 50 
June 24 10H Hercul pf 2.55 [i 2801 ek. 8. K. ib . 75 
© Sept, 4171()Fiſcium| f 2210 [ni 241 F. 2 75? AT 577 BY | ot: 
1885. Ceti 6 18 [o[0. 52/1 „F. vS. IE. r. 240 the ſame. 5 5 
97 Aquarii [14.9 10 3307 E. eL. iR. 5 or 6“ dia. 12 
54 Eridani 65 18% 59] 1 3ſt. in à line with vF. nebuloſity. 
Androm 11 44 o KEF. 8. E. among ſt. * 8 
8 — 17 32 1 I 34/1 vE..ftellar, 3 4 2 
15 Aa + ©: | Four. ſtellar. pew Three in. 
1 e $1 42. 1 I ; E the fourth Lone: 
CF * 1e a rectangle with them. Tha 
)) the angle is eee. . I 
| nes; 5M — + 4 Ao. 2 vF, pL. in... 1 55 E of 
—— — — 1. 8 E. 8 
30/19 Eridaui „p 817 [n 17] 1 e. S. iF. among 3 or 4 5 | 
—— f4. 913 [Re 27] 1 eF, IE. er, eve 
570] OR. 17/26 (8) Perſeiſ p43 39 Ao 51] L[eF. v8. © ms 
mr - p t 9]2]9.44|1|eF. ſtellar. not verified. . X 
| FIR” 3 re Tel: es. Both. E. vS. er. diſt. , 
3 ee e 4P 325 26 3 hs bs ; & .the place between them. 5 1 
„ F f Two. Both vF, ſtellar. vibM. but 
; f £5.00 8 17 * [eg. is the brighteſt aud — 5 
61 18012 Androm p fa 27 [1 43 1 ivF. 8. iR. ſtellar. 
0 — ps 5; [fo 8 1|vF. pL. IE. lbM, 
228 (%) Perſei p 2 50. I F. vs. 2 
24%½% (0) Ap drop. 3 21 [ul 1 |vF. vs. juſt f. pBſt. — 5 
'—|z0 Perſei p 431 fuſpeRed. r. ſome |. viſible. 
. 25140 Arietis p 8 24 0 „F. E. iE. time inaccurate. „ 
—— — 4p|,1437. gaz 72 F. S. iF. 8 5 
2601000 Tian p 21 % 29] 1 F. v8, E or 358. vim vr. Nebül. 
„ 
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F. S. IbM. ff.a trapezium 6 s. * 
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1767| 673 
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2419 6): Bootis|p 


3824 5— 


24 (g) — 


* A Bootis 10 


42 Herculis 
* C Can nm. 
Ls 


pul bu 
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67 () Hercu 
10 Libræ 


330 Aquarii 
41 


50 (F) Caſſio 


00 OO ontu 


28 — — eee ee 
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16(r)Coron f 


10 Camelop 
17 (£) Cephei 
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F. vs. ftellar, 

F. S. R. or W 

F. » CS, iR. | 
F. ps. iF. ſp. 2 8. 3 t 
F. cS, E nearly Par. 

F. 8S1K 

(1 The p. vF. vs. The f. 
| eF.eS. * See note. 

F. S. R. wb. er. near ſome Sſt, 
F. »S. IEK. * See note. 

F. eS. E. ſp. Sſt. 

cF, pL. iF. 
F 

F. e8. R. cb. | 

F. cs, IbM, 2 

F. ps. another ſulpee. 2 a 0 
vF. eS. R. | 

eF, CE. iE. nearly par. 

vF, cS; iF,1þbM-; 

cF, ſmb M. ſtellar. 

F. E. np ff. 2“ l. 1'b. | 

F, vs, 360 confirmed its 2,2 

F. vs IR. bM. | 

F. pL. iF. | 5 
F. 8. R. IbM. r. 1 dia. $ 


F. 1 Ho an gl if Ko 


cF. L. iE. as; LM. 4 24d. 
. . 
vF. vs, 

F. vd, perhaps a pateh of ſt. 

45 vs. perhaps a me of Sſt, 


% F. »S. IE. ſ. cBſt. 
F. S. another ſuſp. if. eF, S8. 


F. vs. in a line with 2 it. nf ip. 
vF. R. vgbM. 2/1 dia, | 
„F. iF. 2/41, 1'2b, 

eF, E. ſp of. 41 2˙4 b. 

eF, cS. r. p. ſome Fit, 0 
F. cs. I. - | 
F. cS, IE, 


2 4 


F. ps. 
7 716 
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1737 | Stars, - M. 8. [MP Deſcription, 4 
| March 9063 (x) Urſ=|f] 5 2 ua 2601 vF. vs. Fs 
—| 3 Canum pf 14 In ſo 37 ch. mE. nearly mer. „E 
— — — P 4 6 ſo 5111 F. 8. 
1 Two. Both v. „S. diſt, 1 
: J WP . 5 4 {a 6% wm. meridian, | 
— — 1132 : 4] Fin I F. 8. 
5 ' 11/49 /g) Virgin pj 18 9 fo 1jeF. 8. 
April 1 Neb. II. 728.|p| o 25j{|o 21 ek. v8. i 
806. Virginis f 1 43 fz 230 1 [F. vs. iF, 
1060 Urſe f 39 400 2e F. eL. iR. lbM. 30 'dia. 
—— — If 42 45/f% 34 2 . ps. x. 
12035 (c) Hereulſ f | 16 110 n % 14/1 F. S. E. par. 
13042 f 20 46|.n O IF. S. iR. | 
2719 (>) Bootis| p [113 28 fo 1|vF, 8. SR : 
28 4. (#)Hercul| f 4 /a %o 2/1 ſeF. vs. E.. . 
29127. (y) Bootis|p| 15 47a f 161 F. vs. N 
— — — P f 15 33 n 1 1 F. v8. IE. wy 3 
— —— —p| 25 fn [2 41 F. vs. ö 
es zn I [cF. ps. : 
22 (r) Hercule f 30 17] ff 21 ſeF. ps. with 300 iP. 
30/21 (ift) Librſff 7 7/1 I IF. pL. E. mer. 1bM, 350. 
May 1023 (56) Bootis|f | 49 59 f 1 VF. vs. ſtellar, ä 
25012 () Draco| f | 17 un 2 1 |vF. vs. LO 
June 214 (#) — | 32 40 no 57] IF. R. vgbM. er. 3 dia. 4. | 
315 (A) — 1p 1o 14/3 21 1 cF. pL. ik. f 
63 1(Iſtr)— p] 5 130/f % 5 1 ſe F. ſtellar. with 300 IE. par. | 
July 8|*BDraco7m.|f| 4 25 fo I |vF. ſtellar, verif. 300. “ See notes. 
| 30019 Aquile f 9 240 n o I e F. iR. r. 3 or 4 dia. & , 40 P N 
Aug. 251 üs 8 n ſo 1 F. pL. R. vgmbMu. 
Nov. 1127 (3) Cepheiſ f | 26 100 f I |vF. pL. iF. er. 
286 Camelop,|f % 1 <0; IF. S8. R. 1bM.. 1 4 bo, 
TED 3 | F. pL. iF. mb er. ome .- 
Dec. bee p| 37 10 fo 1 1 3 . 5 


Fourth claſs. Planetary nebulæ. 


Stars with burs, with milky chevelure, with ſhort rays, remarkable ſhapes, ke. . 2 


A 


| Stars- 1. M. 8. | 1D.M1.0Þ | Deſcription, 8 
114 Canum p 6 48 Þ 55/2 [Two ſt. diſt, 3 connected 7 a2 
| | 1 5 iS F. narrow nebuloſit x. 
3050 Aquarii f 7 55 Ho 3701 F. 8. ſtellar, with pL. chev. 5 

62 (50 Eridaniſ fo 35 [iſo 21] 2 |vB..vS. mbM. like a ſt. affected : 

; i | | | | | witbiirregular burs. 71 

49 (4) Orion 2 33 |n |o 2804 A ſt. with m. pong oe or BN. with 
V | Im. nebuloſity. 19 


3 


- 
"W 


of ew Nebule and Cluſters of: Stars. 


37 


Gone | TV.| 178g | S. | [M. 8. PI Deſcription. 
2 Dec. 28140(2dg) Orio| f I Th 12 Kn 8 Sa R, like a fl. with 1 
[ 237] 4 © Bjgo( 18 4 15 8 | 41] dia. with 15 like an ill defined 
oF 119 f 24 Ro gri_e Te bridh\ fo. FS. Wake. 
1 8 | | 110 Hydræ ä 19 O 1441 with a bruſh ſp. it re- 
[263 35 3 2 5 1 U 1 4 | ſembles fig. 7. 908 Tran, Vol, 
Tolle) e LXXIV. Tab 17. . 
| 17385 ù ́ ”/n ö 8 „ 
/28]| 36] Jan. 160 Orionis | p [11 38 |{ Þ 20 3A ſt. affected with 1. extenſive m. 
„ IT „ 71 wat bay bel que = A 
3 Feb. 1 8028 («) Draco] f 20 33 [fz 121A p anetary neb. vB. has a diſk o b 
357 91 6 5128 (*) py 8 about 35” dia. but very ill de- 
* + * fined edge. With long attention 
LE a VB, well defined R. center be · 
| | #21 Te comes viſible. 
24055 Orionis |f|18 g |2|1 17]2[Acſt. affected with »F. m. abs, 
2 Navis Ip 3 32 o $5] 1 eh. R. r. within the 46th of the 
| | | Connoiff. des Temps almoſt of an 
equal light throughout 27 dia. no 
connection with the cluſter, which 
is free from nebuloſity. | 
68 (+) Virgin p A pBit. with:a ſeeming bruſh to it, 
- | np. may be a vS neb. cloſe to it. hp y / 
14 Sagittarii| p A double ſt. with extenſive nebun | + 5 Sto Cleifnes 
1 | loſity of different intenſity. About. 1 LE „5 ne MM 
 { | the double ſt. is a black opening | i FOO EE ang 
11 reſembling. the neb. in Orion in „ „M. Joan we 
of TOR DISAL! 170 SIE TRENDS 939 ÞÞ- I] miniature. . , 1% 
1503} 42 Sept. 30 5 1 Cet! [ff 26 [010-279] 1 A ſt. about Sir b e. W . 
7 J 20) 204g 250" $97 F27908 } mer each branch 11. — 5 wo | 
1522 Oct. 17/26 (8) Perſeiſp| 2 48 In 1.542 A pBſt. with 2 F. a , 
1564} 4 77 5 28 5 i 7 16 1 o 21 A ſt. involved i in m. chev. 
8 1 1787 1 "4 
6, an, 1 3 Gemin flo 6 12 At. m. with a pB. nebuloſity. 
a N 53 bl ed 3 8 4 | | | at diſperſed see iT 
44 a | [- ' very remarkable pb; nomenon. 
| ; 4 28 [no 57 II IpB. bis oft cB. »S. ſtellar. like a 
7424 Feb. 22 * \ Virgin p . py Paz wi bur | | 
| —|f 1 48 | 1 jo 46] 1 |pB. ftellar. re bel a ſt. Am 3 
1628 47 Marchales (#) - | 48 460 {es „ 
i661 1 19 Lev. n min [F 6 32 ſſo 17] 1 A vFR affected with vF. nebuloſity. 
5 Wii a3H 1 hk HB bl 2 1. TR, 8. 
wit * 6 9 [1 ]o 52] 2 [pB. ſtellar. like a 1 ur 
17.56\ 49 April 15 1020 wee b e . | 
574 wel cull p40 13 f 0 2 1 |vB, 1 1 almoſt equally B 
478 50 vrt MT MP2: 13 11 N B. 
ESE * SI 
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Deſcription. 


13 56 


34 27 i 
116 280 no 2 1]A ſt. ꝙ m. ſurrounded with vF. 


* 
1 


n 


> 56 1 {cB. iR, cBNM. with extenfivechev, 


5 a 
1802 Aus. F. ſt involved e 


0 


bula ; but c. hazy on the edges, 
of a uniform light; 10 or 15” 


M. Dz LA LAu DE. 


8. extent about it. 


A pB. planetary nebula. near 1 T 


dia, R. of uniform light and 


pretty well defined. 2 obi. with 
360 magnified i in proportion; but 
ſtill pretty abruptly defined, and | 


a little elliptical, 


c;. 8. N. with F. aha. 


throughout, 2 to pla- 
netary, but il fined and a little 
faigter on the edges 4 or 1' dia, 


p. 1“ pe ſt. 


dia. 


nebuloſity, The ſt. is either 3 
ble, or not R. Leſs — I fl 


af | "Stars, 


— 


F ith claſs e large nebulz. - | 


555165 ? 


8 


JA eB. 8. beautiful planetary * 


dia. perfectly R. I ſnewed it to 
A ſt. 9 m. with vF. nebulofity of ̃ | 


B. R. almoſt of an even light 


1 . 
18 Ceti 


1 30 | 
d 5 
"= © L 1 
HY 4 
* 
2 


4 * 


3 with faintly terminated m. ne- 
| ke Tho ſt, ſeem to have no 
connexion with the N eee 


cB. mE. 2 8/1, | 
; [Some pBſt 7 or 8 p. 1 28 Monee.. 
are involved in eF. m. nebuloſity. 


' | which loſes itſelf 


[Remarkable m. nebulofity, di- 
| vided in 3 or 4 large patches, 
: * 4 dark ſpace ; cannot 


zium of about 5 dia. 
be incloſed foley; is filled up 


imperceptibly. 


29 


Four 01 or five pL. ſt. forming a you 2 


2 


C 
/ 


of a — ond Cluſters of Sort. Fc] 375 


| 4202 24 ar TL Jeans. SES P . — 0 


4cB. v 


ade than 4 4 RE but 1h 


II ſuppoſe it to be much more 


extenſive. 


1 eF. L. vibM. r. 10 '1. 8 or g b. 
TThe iſt and 2d c Oripnis, and bs 


ſtars about them, are involved iu 


2 F. vdequally B. m. aebuloſity. 
; Orjonjs with its neighbouring ſt. 


are inyolved in eF. m, nebuloſity 
to a row extent, 


m. diffuſed and vaniſhing, 
near and if, Bit, | 
ry eF, m. nebyloſity. The 
means of verifying this phæno- 
menon are difficult. 


L. am pretty certain : Orionis is 


involved in une qually diffuſed „ 
nebulaſity. 


4 Piffuſed m. nebuloſity, extending 
28] over no 2 than 10 degrees of 


PD. and many degrees of RA. 


| Ir is of very different brightneſs, 


and in general extremely F. and | 


| difficult to be perceived. Muſt 


probably the nebulofities of the 


28th, 30, 31, 33. 34, and 38th- 
of ws claſs are connected toge» 


| ther, and form an immenſe ſtra - 


tum of far diſtant ſtars, to which 
muſt alſo belong the nebula in 


Orion.* _ 
F. vL, E. nearly mer. or-a little 
from op ſf. about 2001. 

L. diffuſed nebuloſity. bM. or 
8/1. 67/b. and loſing. itſelf vg. 
and imperceptibly. 


trongly ſuſpected nebuloſity of v. 
great extent. Not leſs than 2117 
of PD. and 26“ of RA. in time. 


F, mE. erg par. or about 107 


s 


4%; g 
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Nov. 136 Canelop 


2 2 * x . Um . ba iy f . 
I 3 7 
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5 Notes to Webs nebulz and cluſters of ſtars, 


I. 138. The number refers to DE La CaiLLE's ſouthern catalogue in the 
Calum Auſtrale Stelliferum. | 
I. 190. A ſtar of the ſixth magnitude, not contained in any catalogue, I 
have called it C Canum Venaticorum, It follows Fr. 17. Can. 
| Ven. 37 34 in time, and is ©* 2” more ſouth than that ſtar, 
II. 566. See the note to I. 138. 
638. See the note to I. 138. 
697. See the note to I. 190. 
703. A ftar of the 7th magnitude, not contained in any 3 1 
called it A Ceti. Not having ſettled its place, I can only give it 
in a coarſe way. RA. about O h. 31” 37”, PD. about 94 225. 
III. 678. A ſtar of the 75th magnitude, not containèx in any catalogue, TI 
have called it A Bootis. It follows Fr. 39 Bootis 65 wel in time, 
and is ©? 55” more north. | 
681, See the note to I. 190. 
742. A ſtar of the 7th magnitude, not 3 in any a 1 
* have called it B Draconis, Its my very coarſely is RA. 
18 h. 47. PD. 4123. 
747. See Mr. WoLLasToN's general catalogue. Zone 200. 


| VII. 49 · A ſtar of the 6th magnitude, not contained in any catalogue, y 


have called it B Geminorum, Not having ſettled its = I cam 
only give it in a coarſe way, RA. about 6h, 52/4”, FD 
about 55 17. | 


P. S. The planet Saturn: has a Auth ſatellite revolving 


round it in about 32 hours, 4? minutes. Its orbit lies exactly 
in the plane of the Ring, and within that of the firſt ſatellite. 
An account of its diſcovery with the forty- feet reflector, and a 


more accurate determination of its revolution and diſtance from 


- ._ the planet will be e to the Royal Society at their next 


Meetings. WILLIAM HERSCHEL. 
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